Introduction &
Megalencephaly (MEG), literally meaning large brain, can manifest itself either as a variant with typically normal brain structure, or as a rarely observed cerebral malformation which leads to mental retardation with developmental delay and neurological diseases. MEG has been subdivided into two types: anatomical and metabolic [4] . Apart from the mild familial type, anatomical MEG has been described in a wide variety of situations, some of which are overgrowth syndromes, such as Sotos [11] and Weaver-Smith syndrome [1] , overgrowth syndromes with vascular anomalies like Macrocephaly-cutis marmorata telangiectatica congenital syndrome [3, 6, 9] , Bannayana-Riley-Ruvalcaba and Proteus syndromes [2] and skeletal dysplasias. Metabolic MEG is a condition in which cerebral enlargement is due to edema or an accumulation of metabolic products, without an increase in the number of cells. In 2004 Mirzaa et al. described fi ve non-related patients with a previously unknown MCA / MR syndrome which features severe congenital MEG with polymicrogyria (PMG), postaxial polydactyly (POLY) and hydrocephalus (HYD) [8] . The authors claimed that these clinical aspects represented a new and distinct malformation syn- cephalus was present and required shunting at the age of 5 months.
Investigations including karyotyping at 600-band resolution, FISH telomeric rearrangements were all normal. Numerous metabolic studies were also normal including serum lactate, ammonia, amino acids, organic acids, cholesterol, very long chain fatty acids, and transferrin isoelectric focusing. Genomic DNA hybridization on Affymetrix 100 K SNP arrays, analyzed by the copy number tool (CNAT program version 2.0) provided by Affymetrix, did not reveal submicroscopic chromosomal aberrations (microdeletions / duplications). X-rays of her hands and feet showed postaxial polydactyly on both hands and her left foot without metacarpal and metatarsal fusion ( ᭹ ᭤ Fig. 1 ). A brain CT scan and MRI demonstrated MEG, PMG, hypoplasia of the posterior portion of the corpus callosum and of the splenium and HYD ( ᭹ ᭤ Fig. 2 ). Heart and abdominal ultrasound and the ophthalmological evaluation were normal.
Discussion &
This girl has all of the clinical manifestations of MPPH, a new recognizable MCA / MR syndrome described by Mirzaa et al. (2004) in fi ve unrelated patients [8] . The main clinical fi ndings are summarized in ᭹ ᭤ Table 1 and consist of generalized MEG, which can be symmetrical or slightly asymmetrical, widespread PMG, more severe in the perisylvian regions, HYD requiring treatment with shunt, and POLY. MEG and PMG were present in all fi ve patients described by Mirzaa et al. [8] and POLY only in three of them. HYD was reported in four of the fi ve patients, but the remaining patient developed HYD and was later shunted ( ᭹ ᭤ Table 1 ). The cause of HYD was not evident in every patient, although aqueductal stenosis was possible in all cases. Thus, MEG, PMG and HYD treated with a shunt have been observed in all 6 patients, and POLY in 4 of the 6. All patients had severe mental retardation and four of the original fi ve, plus our own, had generalized hypotonia. One patient developed spasticity. Three had seizures and one had a pathological, epileptiform EEG, as in our patient. At birth the head circumference measured between + 2 and + 4 SD and successively it was between + 2 and + 5 SD. The corpus callosum was normal or thin in 4 out of 5 cases and slightly dysmorphic in one. Our patient presented hypoplasia of the posterior portion of the corpus callosum and of the splenium. All patients had persistence of the cavum septi pellucidi, with or without cavum vergae. All patients were sporadic, so at the present time the cause of this new syndrome remains unknown. The differential diagnosis must be carried out with the condition described by Pavone et al. in 2005 [10] , with complex brain malformation with rhombencephalosynapsis, preaxial hexadactyly and facial and skull anomalies, but in this last case the cerebral malformation is more complex, the polydactyly is preaxial, and thus different, and the unusual facial, eyebrows and skull anomalies are so peculiar that they cannot be considered comparable. The differential diagnosis must be also placed with MEG-PMGmega-corpus-callosum [7] . However, all patients reported by Mirzaa et al. [8] and our own case presented a normal or thinned corpus callosum, while none of the patients described with MEG-PMG-mega-corpus-callosum had POLY [7, 8] . Another condition that must be considered in the differential diagnosis is the macrocephaly-cutis marmorata telangiectatica congenita syndrome (M-CMTC -MIM 602501): some patients with this condition have had MEG, PMG and HYD, but the skin is really peculiar [6] . Apart from hemimegalencephaly (HMEG) and the associated syndromes, MEG has seldom been associated with cortical dysplasias or other brain malformations in the more recent literature. Nevertheless, on examination of the older literature, it is evident that brain malformations were actually described in the past. In a survey of 31 patients that included some autopsy data, 10 had cortical malformations such as pachygyria and PMG, while 25 had severe mental retardation [5] . Thus one can infer that this new syndrome has probably been seen in the past, even if it was not clearly described before the work published by Mirzaa et al. in (2004) . The present report confi rms the existence of this new condition.
